Abstract-To extend and reinforce the action of the EARLINET-ASOS project, a nucleus of Spanish advanced lidars was created. Four systems were intercompared satisfactorily in terms of backscatter coefficients at two elastic wavelengths.
INTRODUCTION
Active instruments such as lidars provide detailed information on the aerosol space distribution throughout the observation line of sight at day or nighttime. Satellite-based lidars (GLAS, on board of ICESAT (2003) , CALIOP, on board of CALIPSO (2006)) offer a global cover but with revisit times on the order of ten days. Coordinated terrestrial lidar networks offer simultaneously the temporal and vertical high resolution of each individual instruments and the space sampling of an extensive geographic zone.
EARLINET (European aerosol research lidar network to establish an aerosol climatology) [1] was created in May 2000 within a project from the Fifth Framework Programme (FP) of the European Union (EU). The network started with 19 stations and is currently totalizing 27. Since March 2006 it is endorsed by the coordinated action EARLINET-ASOS from the Sixth FP of the EU. The main objective of EARLINET-ASOS is to improve the EARLINET infrastructure resulting in a better spatial and temporal coverage of the observations, continuous quality control for the complete observation system, and fast availability of standardized data products.
The lidars from EARLINET present a great variety of characteristics [2] and one of the specific objectives of EARLINET-ASOS is to optimize instruments and define advanced lidars able to operate unattended and to acquire enough data so as to retrieve range-resolved aerosol optical and microphysical parameters. To concentrate their efforts on this specific objective, the spanish lidar community created a spanish advanced lidar network. The first goal of this network is to perform an intercomparison of instruments and check the results against EARLINET quality control tolerances.
II. THE SPANISH ADVANCED LIDAR NETWORK
The Spanish advanced lidar network is an initiative from the three spanish groups belonging to EARLINET-ASOS aims to promote the use of lidar instruments and data among the spanish scientific community. The mains goals of the network are:
• Extend and reinforce the actions of EARLINET-ASOS;
• Form a nucleus for stimulating the Spanish lidar community;
• Promote the participation of new groups for improving the spatial cover of aerosol vertical measurements on the spanish territory (including Portugal).
A total of 8 research centers or universities are participating:
• Universidad Politècnica de Catalunya (Barcelona, BAR);
• Centro de Investigaciones Energéticas Medioambientales y Tecnológicas (Madrid, MAD);
• Universidad de Granada (Granada, GRA);
• Universidad de La Laguna (La Laguna, LLA);
• Instituto Nacional de Técnica Aerospacial (Santa Cruz de Tenerife, SCT);
• Universidad de Valencia (Valencia, VAL);
• Universidad de Murcia (Murcia, MUR);
• Universidad Politécnica de Cartagena (Cartagena, CAR).
The main characteristics of the instruments involved in the network are summarized in Table 1 and their geographical repartition is shown in Fig. 1 
A. Objectives of the intercomparisons
The common goals of both field campaigns are:
• During the campaign, compare the range-squarecorrected profiles from different instruments pointing at the same atmospheric target to evidence differences in the pre-processing;
• After the campaign, compare quantitatively retrieved backscatter and extinction coefficients, and qualitatively the same coefficients by comparing with other types of instruments (ground and column).
B. Methodology
Diurnal cycle measurements were performed from 0800 to 2000UTC at the maximum number of elastic wavelengths possible with a 1-min. time resolution. The deliverable profiles had to be integrated over 10 min. All the groups with Raman channels also performed nighttime measurements starting at 2130UTC with a 1-min. time resolution. The deliverable profiles were integrated over 120 min. 
IV. RESULTS AND DISCUSSION OF THE PROBLEMS FOUND
A total of three wavelengths (1064, 532 and 607 nm) were compared between the four stations (see bolt crosses in Table  1 ). So far only the backscatter coefficient profiles retrieved with the Klett-Fernald-Sasano method [3] [4] [5] were compared. Fig. 3 shows the intercomparison of the four lidars at 532 nm. The intercomparison of the GRA system with BAR at 1064 nm is shown in Fig. 4 . The cases presented were chosen for the relatively high extension of the aerosol plume they present, however it was impossible to fulfil the minimum height interval condition fixed by EARLINET (2000 m). The results show the importance of the pre-processing optimization for all groups, and more particularly:
• the knowledge of the detectors' dynamical margins,
• the stabilization of the electronic chain,
• the overlap factor correction, • the correct background calculation,
• the appropriate use of smoothing techniques.
They also showed that under the same atmospheric conditions the agreement between two systems at 532 nm is better than at 1064 nm. Table 1 summarizes the mean and standard deviation of all 8 cases shown in Fig. 3 and 4 . All of them are within EARLINET maxima (20 % for the Mean dev. and 25 % for the Std. dev. at 532 nm and 30 % for both deviations at 1064 nm) except the Std. dev. at 1064 nm. The very low value of the optical thickness (< 0.05) could be an explanation of the disagreement.
